Disproportional arterial hypertrophy in hypertensive mRen-2 transgenic rats.
In the present study, we investigated the role of enhanced vascular renin-angiotensin activity in vascular hypertrophy. We used transgenic (mRen-2)27 (renin TGR) rats, spontaneously hypertensive rats (SHR), and their respective normotensive control rats to study in situ pressure-diameter relationships in second-generation mesenteric arterial branches (in vivo diameter, 400 to 500 microns) over a pressure range of 0 to 200 mm Hg. We studied pressure-diameter curves under both control (Tyrode's solution) and fully relaxed (Tyrode's solution containing 100 mg/L potassium cyanide) conditions. From these curves, we determined mechanical properties at operating blood pressure. In both hypertensive strains, mesenteric arterial media cross-sectional area was increased, with a significantly (P < .05) stronger degree of hypertrophy in renin TGR rats. Arterial distensibility of relaxed vessels was decreased to an equal degree in both hypertensive strains. Under control conditions, distensibility was higher in SHR than in renin TGR rats but still significantly reduced compared with distensibility in normotensive rats. Wall tension was increased to an equal degree in both hypertensive strains, whereas circumferential wall stress was normal in SHR but significantly (P < .05) reduced in renin TGR rats. These results indicate that whereas vascular hypertrophy in SHR causes adaptive normalization of arterial wall stress, enhanced vascular renin-angiotensin activity causes vascular hypertrophy in excess of the hypertrophy associated with pressure elevation alone.